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This thesis is concerned with Global well-posedness of compressible liquid crystals、
viscoelastic flows and Navier-Stokes-Poisson which are extended by the Navier-Stokes
equation. Navier-Stokes equation occurs in the mathematical modeling of compressible
viscous Newtonian fluid hydrodynamic. By far, Navier-Stoke is not yet been completely
solved and only about one hundred special solutions are presented. Navier-Stokes equation
is one of the most complex equations. In this paper, we consider the mathematical
theory of compressible liquid crystals、viscoelastic flows and Navier-Stokes-Poisson and
study the global well-posedness of these equations. There are three parts in this paper.
The first part consists of Chapter 2, in which we study global low-energy weak solution
and large-time behavior for the compressible flow of liquid Crystals. The second part
consists of Chapter 3, in which we study global existence and optimal decay rates for
three-dimensional compressible viscoelastic flows. The third part consists of Chapter 4,
in which we study global existence and uniqueness for the non-isentropic compressible
Navier-Stokes-Poisson system in three and higher dimensions.
In Chapter 2, We consider the weak solution of the simplified Ericksen-Leslie system
modeling compressible nematic liquid crystal flows in R3. When the initial data is small
in L2 and initial density is positive and essentially bounded, we first prove the existence
of a global weak solution in R3. The large-time behavior of a global weak solution is also
established.
In Chapter 3, the global existence and optimal rates of strong solutions for three-
dimensional compressible viscoelastic flows. We prove the global existence of the strong
solutions by the standard energy method under the condition that the initial data are
close to the constant equilibrium state in H2-framework. If additionally the initial data
belong to L1, the optimal convergence rates of the solutions in Lp-norm with 2 ≤ p ≤ 6
and optimal convergence rates of their spatial derivatives in L2-norm are obtained.
In Chapter 4, we consider We are concerned with global existence and uniqueness
of strong solutions for the non-isentropic compressible Navier-Stokes-Poisson equation
in the framework of hybrid Besov spaces in three and higher dimensions. We prove the















uniform estimates and the compactness argument.
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许多非常好的结果。关于 Navier-Stokes 方程组局部解的研究可以见 [1–7]。当方程初
始值充分小并远离真空时，Matsumura-Nishida [8,9]，Hoff [10,11]，Danchin [12,13]得到了全
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